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(54) METHOD OF SEPARATION OF ELECTRICAL COMPONENT OF CARDIAC ACTIVITY 



(57) Abstract: 

FIELD: medicine; applicable in 
examination of man cardiovascular system. 
SUBSTANCE: method includes obtaining of ECG 
and REG with the help of electrocardiograph 
and electrorheograph from same electrodes 
attached to patient's body; normalization of 
obtained ECG with respect to isoline; 
determination of modulus of obtained 
normalized function of ECG; integration of 



modulus of normalized function of ECG with 
time constant equalling time constant of 
REG; disintegration of obtained function and 
REG in Fourier spectra; determination of 
difference of obtained spectra; performance 
of reverse Fourier transform. Method allows 
determination of function describing 
eiectrical component of heart operation. 
EFFECT: higher efficiency. 
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(54) CnOCOB BblflEJlEHI/lfl 3-J1EKTPHHECKOI/I COCTABJl^fOLMEM AKTHBHOCTH CEPflMA 



(57) Pecpepa-r: 

H3o6peTeHne OTHOCHTCfi k MeflMUUHe m 
Mo>KeT 6biTb ncnonb30BaHO a™ nccneAOBaHun 
cepAeHHO-cocyAMCToR CHCTewibi nenoBeKa. C 
noMOLAbio aneiapoKapAHorpacpa m 

aneicrpopeorpacpa c oahhx w Tex >Ke 
aneKTpoAOB, 3aKpen/ieHHbix Ha Tene 6onbHoro, 
nonynaKST cooTBeTCTBeHHO 
sjieicrpoKapAMorpaMMy n peoaneicrporpaMMy 
nai^neHTa. ripoBOAaT HopMnpoBaHne 
nojiyneHHotf aneicrpoKapAHorpaMMbi 
oTHocnTerjbHo n3onnHnn. OnpeAenflWT MOAynb 



nonyMeHHoR HopiwinpoBaHHoPi cpymaji/M 
sneicrpoKapAMorpaMMbi. npoBOAflT 
MHTerpupoBaHne uopym HopMnpoBaHHOtf 
cpymqHH sneiorpoKapAMorpaMMbi c nocTOHHHoti 

BpeMeHM, paBHOfi nOCTOflHHOfl BpeMenn 

peoaneicrporpaMMbi. Pa3naraioT nonyHeHHyio 
cpyHKi4nio w peooneKTporpaMMy b cneicrpw 
*ypbe. OnpeAexiflioT pa3HOCTb nonyMeHHbix 
cneicrpoB. npoBOABT o6paTHoe npeo6pa30BaHMe 
<t>ypbe. Cnoco6 no3BormeT onpeAenmb 
cpyHKLtnio, onucbiBaiomyici oneKTpuMecKyio 
cocTaBJiJiioiAyio pa6oTbi cepAua. 
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M3o6peTeHne othochtch k o6nac™ 
MeflnunHbi n MOxeT 6biTb ncnonbsoBaHO ppn 
nccneflOBaHMfl cepfleMHo-cocyflncToPi cucTeiwbi 
MenoBeKa. 

H3BecTeH HenHBaanBHbiii cnoco6 
MccneflOBaHUfi nynbcoBoro KpoBeHanonHeHna 
opraHOB h HacTetf Tena HenoBeKa, ocHOBaHHbitf 
Ha peracTpau,nn n3MeHeHMM cunbi TOKa BbicoKofi 
nacTOTbi bo BpeMH ero npoxroKAeHnsi nepe3 
TKaHU nau,neHTa, Ha3biBaeMbi£i 

peosneicrporpacpnePi [1]. Cnoco6 peannsyeTca c 
noMombK) sjieio-poflOB, 3aKpennaeMbix Ha Tene 
6ojibHoro, nyTeM nonyneHUH 

peosneicrporpaMMbi (P3I~), npn nocneflyioineM 
aHann3e nocneflHefi. 

KnnHHKo-cpH3Monon>iHecKoe TonKOBaHne P3f 
ocHOBaHO Ha OKcnepMMeHTanbHo AOKa3aHHoti 
3aBncnMoc™ nynbcOBbix Kone6aHi/iti 
conpoTMBJieHMA ot mMeneHvivs 

KpOBeHanOJlHeHMfl H CKOpOCTl/1 KpOBOTOKa B 

cocyAax HccneAyeMoR o6nac™. 

HeflocTaTKOM H3BecTHoro cnoco6a 
peoaneKTporpacfjUM flBnaeTCfl orpaHUHeHHOCTb 
o6"beMa HHCpopMau,t<in, npucyTCTBytoineM b P3r 
b CBA3H c TeM, hto perncTpwpyeTcji peaKTHBHan 
cocTaBJinio^afl conpoTUBneHun cocyflOB 
nejioBeKa. 

H3BecTeH cnoco6 fluamocTHKM 3a6oneBaHnGi 
cepflt^a, 3aKmoMaHDmnCic5i b nonyneHun 
3JieKTpoKapflnorpaMMbi (3KI~) naijkieHTa c 
noMoinbio 3/ieKTpoflOB, 3aKpen/ieHHbix Ha Tene 
6onbHoro, n nocneAyiomeM aHanM3e 
nojiyneHHoCi 3Kr [2]. flaHHbiM cnoco6 npMHfvr 3a 
npoTOTun. ComacHO npoTOTuny 3Kr 
aHa/in3npyKDT no MacTflM, npHCTaBnaa k kohl^ 
Ka>KAoft MacTM nepeBepHyrae 3epKanbHoe 
M3o6pa>KeHMe srafi >Ke Mac™. O naronorw/i n 
HopMe cyAm no cneiapanbHbiM cocTaBnaioLUMM 
nocneflOBaTenbHocTM cflBoeHHbix HacTetf. 

HeAOCTaTKOM npoTOTuna ABnaeTCfl 

HeflOCTaTOMHO BblCOKafl TOMHOCTb 

4)yHKL;MOHajibHOM AnamocTMKM 3a6oneBaHnui 
cepAL(a, b CBH3H c TeM, hto b 3Kr 
npucyTCTByeT cocTaBnaroiAafl conpoTMBneHHH 
ksk nepucpepuMecKnx, TaK m i^eHTpanbHbix 
cocyAOB naL(neHTa. 

TexHunecKUM pe3ynbTaTOM, nonynaeMbiM ot 
BHeApeHHK M3o6peTeHMfl, flBnaerefl noBbiweHHe 

TOHHOCTM CpyHKL^MOHaJlbHOM AHarHOCTHKH 

3a6oneBaHnR cepAUa, 3a chst cneuwanbHoPi 
cjDHJibTpaqnn b 3Kr cocTaBnaromeM, 

OTHOCRLAeClCa HenOCpeACTBeHHO K aKTHBHOCTM 

cepAua. 

flaHHbiw TexHMMecKufi pe3ynbTaT AOCTuratoT 
3a cneT Toro, mto b n3BecTHOM cnoco6e 
AnamocTHKH 3a6oneBaHnPi cepAua, 
3aKnioHaioiAeMCfl b nonyMeHnn 3Kr nai^neHTa c 
noMoinbK) aneKTpoAOB, 3aKpenneHHbix Ha Tene 
6onbHoro, m nocneAyioiAeM aHann3e 
nonyneHHotf 3Kr, c noMOL^bio Tex we caiwbix 
GJieKrpoAOB, 3aKpenjieHHbix Ha Tene 6onbHoro, c 
onpeAeneHHoPi nocTOHHHOM BpewieHM 
AonoiiHMTenbHO CHUiwaiOT P3r, 3aTeM npoBOA^T 
HopMnpoBaHMe nonyneHHofi 3Kr OTHOCHTenbHo 
n3onnHMM, onpeAenniOT MOAynb nony^eHHotf 
HopMkipoBaHHOM cpyHKLjUH 3Kr, npOBOAHT 
MHTerpupoBaHne MOAyna HopMnpoBaHHow 
(JiyHKi4HM 3Kr c nocTOAHHoPi BpeiweHM, paBHOM 
nocToaHHOM BpeMeHM P3r, pa3naraK)T 
nonyHeHHyw opyHKi^nMD n P3r b cneiupbi Oypbe, 
onpeAenaioT pa3HOCTb nonyHeHHbix cneicrpoB n 
npoBOflflT o6paTHoe npeo6pa30BaHMe Oypbe, no 
pe3ynbTaTaM KOToporo cyA3T 06 sneicrpunecKOM 
cocTaBnaroineM aicrnBHOCTM cepAUa. 

Cnoco6 BbiAeneHna aneicrpuMecKoti 



cocTaBnaioLAeCi aKTMBHOCTH cepAUa ocHOBaH Ha 
cneAyiomux pe3ynbTaTax 3KcnepnMeHTanbHoCi m 
KnuHMHecKOM cpM3Honoran. SneKTpuMecKoe 
B036y>KAeHMe cepAL^a, perncTpupyeMoe b BMAe 
3Kr, B03HHKan Ha ypoBHe MOHHoro o6MeHa 
KneTOHHbix cTpyKTyp, nocneAOBaTeribHO 
oxBaTbiBaeT MMOKapAnanbHbie BonoKHa n 
pacnpocTpaHfleTCH b onpeAeneHHoti 
nocneAOBaTenbHOCTH no OTAenaM cepAUa. B 
OKpywaioiAeM cepAi^e cpeAe co3AaeTcn, npn ero 
B036y>«AeHMH, GKneicrnMecKoe none, xapaicrep 
KOToporo Ha noBepxHOCTM Tena onpeAenfleTca 
acMMMeTpnefi b TonorpacpunecKnx OTHOLueHnax 
Me>KAy cepAUeiw v\ ApyrnMM aneicrpunecKH 
HeoAHopoAHbiMM opraHaMM n TKaHAMM rpyAHofi 
KneTKM. BcneACTBue stoto 3HaMeHne 
perncTpupyioLAePicfi Ha noBepxHOCTH Tena 
pa3HOc™ noTeHi^nanoB, co3AaioiAeMca 
sneicrpunecKUM cpyHKL|MOHnpoBaHneM cepAHa, 

33BMCHT OT OMeHb MHOrHX C^aKTOpOB. 

CpeAM hux ocHOBHyio ponb nrpaioT: 
xapaiaep mohhoto o6MeHa B036yAHMbix 
KneTOHHbix CTpyKTyp, onpeAenaioiAUM 
noTeHL^nanbHbie bo3mo>khocth KneTKM k 
AanbHeRiueMy HapatAMBaHHK) ypoBH^ 
noTeHL(nana b aKTMBHyio cpa3y B036y>KAeHnn 
MHOKapAnanbHoro BonoKHa; 3HaneHne 
aneMeHTapHoro sneKrpuHecKoro noTeHL^ana, 
B03HHKaioLi(ero b nepnoA B036y>KAeHnn KneTKM; 
noKann3ai4M5i B036yAHTenfl cepAeHHoro puTMa; 
oxBaT B036y>KAeHneM ochobhom Maccu 
MHOKapAnanbHbix BonoKOH m pacnpocTpaHeHne 
era b onpeAeneHHoti nocneAOBaTenbHOCTH no 
OTAenaM cepAL|a; pa3HHL(a b Mopc^onornHecKnx 
n 6no3neKTpnHecKnx CBOMCTBax onpeAeneHHbix 
rucTonornnecKnx CTpyKTyp, BnnaioiAafl Ha 
pa3HyK3 CKopocTb npoxo>KAeHHfl nMnynbca b 
paaHbix ynacTKax MMOKapAa; 

sneicrpoocMOTHMecKne xapairrepMCTHKM 
aneKTpuHecKoro nonn, co3AaioLL(erocn b nepnoA 
B036y>KAeHMfi cepAua, n mx Kone6aHHfi ot 
MOMeHia k MOMeHTy cepAeHHoro i^MKJia; 
Tonorpa0nqecKne OTHOujeHun Me>KAy OTAenaMn 
cepAua, K3K h Me>KAy hmmh m ocTanbHbiMn 
opraHaMn h TKaHHMH rpyAHoPi KneTKM; 
pa3nnHHaa sneKTponpoBOAHOCTb TKaHePi 
OKpywaiomeM cpeAbi, c kotopnx 3anncbiBaeTCH 
pa3HOCTb noTeHL(nanoB aneKTpuHecKoro nona 
cepAL(a Ha noBepxHocTM Tena, m HeKorapue 
Apyrne cfiaKTopbi. 

B 3neKrporpac|)MHecKOM KpuBoti 
HHTerpupyioTcn BnnaHna Bcex stmx npnMbix n 
KOCBeHHblX $aKTopoB c pa3HO« CTeneHbio 
ynacTna Ka>KAoro H3 hhx b cfsopMnpoBaHUM 
KpuBOki 3Kr b Ka>KAOM cnynae. 

3T0 npHBOAUT K CHH>KeHMIO tohhoctm 

cpyHKL(MOHanbHOM A^amocTHKH 3a6oneBaHMM 
cepAUa no pe3ynbTaTaM sneicrpoKapAHorpacpnn, 
nocKonbKy BbiAenMTb b 3Kr cocTaBnaioiAyio, 
OTHOCHuryioca HenocpeACTBeHHo k pa6oTe 
cepAL^a, n3BecTHbiM cnoco6oM HeB03MO>KHO. Ho 
Tarae BbiAeneHne bosmo>kho ocymecTBHTb b 
npeAnaraeMOM cnoco6e. 

npeAnaraeMbiPi cnoco6 BbiAeneHun 
sneKTpuHecKOM cocTaBnfTOLAetf 3KTHBHoctm 
cepAi^a peann3yeTcsi cneAyroiAUM o6pa30M. 

C noMoiAbio sneKTpoKapAnorpacpa n 
sneKTpopeorpacpa npn ncnonb30BaHMH oahmx h 
Tex >Ke sneicrpoAOB, 3aKpenneHHbix b 
ycTaHOBneHHbix MecTax Ha Tene 6onbHoro, 
peracrpHpyioT 3Kr - f(t) n P3r - p(t) c 
onpeAeneHHOM nocroflHHofi BpeMeHU %.. 

3aTeM npoBOAflT HopMupoBaHite nonyneHHoii 

3Kr OTHOCHTenbHO H30nHHHH M3BeCTHblMM 

cnoco6aMM [1]. 
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OnpeAen;iK3T MOflynb nonyneHHOM 

HOpMMpOBaHHOM (pyHKL(MM 3KT. 

F = |f.|. 

npoBOflaT MHTerpupoBaHMe Mopynn 

HOpMUpOBaHHOM CpyHKL^H 3Kf C nOCTOflHHOM 



rfle t' - BpeMfl HHTerpupoBaHMfi. 
Pa3naraioT nonyneHHyio cpyHKi_|HK) n P3r b 
cneiapbi <t>ypbe 

T -iW t 
? n = X e " f'ctidt; 
" O 

T -iW t 
0 = J e "pftJdt, 
" O 

rfle w _ zrin 

n T 

OnpeAenfltOT pa3HOGTb nonyMeHHbix 
cneiupoB cumana sneKTpoKapflnorpaMMbi h 
peosjieicrporpaMMbi 

¥ n = <t> n -Q n . 

npoBOflflT o6paTHoe npeo6pa30BaHne Oypbe 
w 

hCt> = f e iMt * dW. 



<t>yHKU,wo h(t) CMMTafOT aneKTpuMecKOM 
cocTaBJiflioinePi aKTHBHocTM cepAuia. flaHHbifi 
BbiBOA cnpaBeflfiMB, ncxoflfi m npeflnonoxeHnfl, 



?CW> : 



H<M)S(U)A(W) 



rAe H(to) - cocTaBnniomafl cepAL\a; 
S(co) - cocyAHCTafl cocTaBnaioiMa?r, 
A(co) - annapaTHaa cocTaB/ifHo^aa 
peracTpupyeMbix cpyHKL^nw b 3aAaHHofi nonoce 

HaCTOT. 

npMHeM, BblCOKOHaCTOTHafl 

peos/ieKTporpacJjwa ecTb cpyHKL^a ny/ibcoBbix 



Kone6aHHM sneicrpuHecKoro conpoTMBJieHna 
cocyAOB [1] n, b cnxiy "cKHH-3<£cpeKTa", 
npaKTMMecKM He coAepaoiT cocTaBraiotuetf 
aiaMBHOCTM cepfli^a. 

TaKUM o6pa30M, AaHHbifi cnoco6 BbiAeneHUH 
aneiapuMecKoPi cocTaBnaioiAePi aKTHBHOCTH 
cepAMa no3BOjiaeT noBbicmb TOHHOCTb 
cpyHKL4noHanbHOM AnamocTHKH 3a cneT 
npeAno>KeHHoPi o6pa6oTKM nonyneHHbix 
n3BecTHbiMM cnoco6aMH 3Kr m P9r. 06pa6oTKa 
pe3ynbTaTOB sjieKrporpacpMHecKnx 
nccjieAOBaHMPi MO»<eT npoBOAMTbCfi c 
ncnorib30BaHneM 3BM. 

HCTOMHUKU MHCpOpMai4HM, npHHHTbie BO 

BHHMaHwe npM cocTaBiieHnn MaTepwanoB 

3aflBKM. 

1. PyKOBOACTBo no KapAMonornn. MeraAbi 
nccneAOBaHUP cepAenHo- cocyAHCTOM cucTeMbi, 
/noA peA. aKaA. E.H. Ma30Ba b 4-x TOMax. Tom 
2. M., Mefl., 1982 r, c. 40. 

2. ABTopcKoe CBMAeTexibCTBO CCCP N 
209621, Kn. A 61 B 5/4, 1968. - npoTOTun. 

Oopiwyna n3o6peTeHnn: 

Cnoco6 BbiAeneHMfl sneicrpuMecKotf 
cocTaBJiflioiAeCi aKTHBHOCTM cepAL^a, 
saKnioMaiOLUnPicfl b nonyqeHHH 
aneicrpoKapAnorpaMMbi naL^neHTa c noMoiAbio 
aneKTpoAOB, saKpenneHHbix Ha Tene 6onbHoro, 
m nocneAyioLAeM aHanM3e nonyMeHHoPi 
3/ieKTpoKapAHorpaMMbi, OTnuMaioLAHficfl Tewi, 
hto c noMoiAbK) Tex xe caMbix sneiapoAOB, 
3aKpenneHHbix Ha Tene 6onbHoro, c 
onpeAeneHHOM nocTOAHHOM BpeMeHU 
AonoriHMTenbHo cHUMaioT peosneiuporpaMMy, 
3aTeiwi npoBOAflT HopMnpoBaHne nonyMeHHoii 
s^eiapoKapflnorpaMMbi OTHOCMTexibHO 
H30/1HHHM, onpeAensioT MOAyrib nonyneHHbiii 

HOpMMpOBaHHOM CpyHKLJUH 

ajieicrpoKapflnorpaMMbi, npoBOAHT 
MHTerpnpoBaHne MOAynsi HopMnpoBaHHoR 
0yHKi4MM sneKTpoKapAnorpaMMbi c nocTOflHHOfi 
BpeMeHU, paBHoti nocTonHHoR BpeMeHM 
peooneicrporpaMMbi, pa3naraK>T nonyweHHyio 
0yHKi4Mio m peosneicrporpaMMy b cneKTpbi 
ct>ypbe, onpeAenaeT pa3HOCTb nojiyneHHbix 
cneKrpoB m npoBOAHT oSpaTHoe 
npeo6pa30BaHne Oypbe, no pesynbTaTaM 
KOToporo cyAHT 06 sneKipunecKoPi 
cocTaB/iHioiAePi aKTHBHOCTM cepflL(a. 
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